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Status of bark beetle quarantine of China
and research trends abroad
7KH TXDQWLW\ RI LPSRUWHG WLPEHU KDV LQFUHDVHG
UDSLGO\ ZLWK WKH FRQVWDQW HFRQRPLF GHYHORSPHQW
RI &KLQD 6LQFH  WKH TXDQWLW\ RI LPSRUWHG
WLPEHU LV RYHU  [ P DQQXDOO\ DQG DURXQG
a [ P LQ UHFHQW \HDUV /RQJLFRUQ
EHHWOHV EDUN EHHWOHV DQG WHUPLWHV DUH LPSRUWDQW
WLPEHU SHVWV WKDW PLJKW EH SUHVHQW LQ LPSRUWHG
WLPEHU DQG LQWURGXFHG WR &KLQD ZKLFK FRXOG
FDXVHFRQVLGHUDEOHGDPDJHWR&KLQHVHIRUHVWU\
0DQ\ VSHFLHV RI EDUN EHHWOHV ZHUH LQWHUFHSWHG
IURP LPSRUWHG WLPEHU E\ WKH 6WDWH $GPLQLVWUDWLRQ
RI 6XSHUYLVLRQ ,QVSHFWLRQ DQG 4XDUDQWLQH RI WKH
3HRSOH¶V 5HSXEOLF RI &KLQD LQ UHFHQW \HDUV ,W ZDV
UHSRUWHG WKDW  VSHFLHV ZHUH LQWHUFHSWHG IURP
LPSRUWHG WLPEHU DQG ZRRGHQ SDFNLQJ IURP 
WR  LQ ZKLFK ZHUH FDWHJRUL]HG WR JHQHUD
LQFOXGLQJ Xyloterus, Hylurgus, Ips,
Scolytoplatypus, Hypothenemus HWF *XDQ DQG
6XQ  (VSHFLDOO\ LQ UHFHQW \HDUV WKH
RXWEUHDN RI WKH UHG WXUSHQWLQH EHHWOH
Dendroctonus valens ZKLFK VSUHDG RYHU &KLQD
WKURXJK WLPEHU LPSRUW RFFXUUHG LQ 6KDQ[L +HEHL
DQG +HQDQ 3URYLQFHV LQ  $W WKH EHJLQQLQJ RI
 WKH WRWDO DUHD DIIHFWHG ZDV KP LQ
WKHVH WKUHH SURYLQFHV DQG PRUH WKDQ  PLOOLRQ
&KLQHVH SLQHV Pinus tabulaeformis GLHG ,Q
 WKH GDPDJH RI WKLV SHVW ZDV IRXQG DJDLQ LQ
<DQ¶DQ FLW\ 6KDQ[L 3URYLQFH VSUHDGLQJ UDSLGO\
<DQ HW DO  7KHUHIRUH LW LV XUJHQW WR
VWUHQJWKHQ IXWXUH TXDUDQWLQH HIIRUWV WR SUHYHQW
EDUN EHHWOHV VXFK DV WKH UHG WXUSHQWLQH EHHWOH
IURPFDXVLQJZLGHVSUHDGGDPDJHLQ&KLQD
$W SUHVHQW LQ &KLQD WKH PDLQ PHWKRG RI EDUN
EHHWOH TXDUDQWLQH LV WR FKHFN WKH FDUJR E\ KDQG ,W
LV KDUG WR DYRLG RYHUVLJKW E\ RQO\ VSRWFKHFNLQJ
WKH ODUJH DPRXQW RI WLPEHU  WR  WLPHV ZKHQ WKH
FRQWDLQHU LV IXOO RI FDUJR 7KH HIIHFW RI TXDUDQWLQH
LV FRQVLGHUDEO\ OLPLWHG E\ ODFN RI DGYDQFHG
HTXLSPHQW DQG PHWKRGV 1HZ WHFKQRORJ\ IRU
TXDUDQWLQHLVWKHUHIRUHQHHGHG<DQJ
,Q 1RUWK $PHULFD DQG (XURSH PXFK UHVHDUFK KDV
EHHQ GRQH RQ EDUN EHHWOH KRVW RULHQWDWLRQ %LUFK
HW DO  LQWHUVSHFLILF ROIDFWRU\
FRPPXQLFDWLRQV LQWHUVSHFLILF FRPSHWLWLRQ %\HUV
DQG :RRG  WKH HIIHFW RI FRQLIHU ROHRUHVLQ
UHOHDVHG GXULQJ EDUN EHHWOH DWWDFN %LUJHUVVRQ DQG
%HUJVWU|P  WKH HIIHFWV RI KRVW YRODWLOHV RQ
EDUN EHHWOH¶V UHDFWLRQ WR SKHURPRQH %\HUV 
DQG LQWHJUDWHG PDQDJHPHQW (YDQV DQG )LHOGLQJ
 ,Q SDUWLFXODU WKH RUJDQV ZKLFK SURGXFH
SKHURPRQH DQG WKH PHWKRGV RI SKHURPRQH
H[WUDFWLRQ DQG LVRODWLRQ KDYH EHHQ VXFFHVVIXOO\
VWXGLHG DQG WKH FRPSRQHQWV DQG VWUXFWXUHV RI WKH
SKHURPRQHV KDYH EHHQ LGHQWLILHG %HOO DQG &DUGH
 6LQFH  UHVHDUFK RQ WKH DSSOLFDWLRQ RI
EDUN EHHWOH VHPLRFKHPLFDOV LQ PRQLWRULQJ WKH
G\QDPLF RI H[RWLF VSHFLHV RI EDUN EHHWOHV KDV EHHQ
FDUULHG RXW LQ &DQDGD /HODQG  7KHUH LV QR
UHSRUW RI DSSO\LQJ EDUN EHHWOH VHPLRFKHPLFDOV IRU
TXDUDQWLQHLQ&KLQD
Characteristics of bark beetle
semiochemicals
6HPLRFKHPLFDOV DUH FKHPLFDOV WKDW PHGLDWH
LQWHUDFWLRQV EHWZHHQ RUJDQLVPV 6HPLRFKHPLFDOV
DUH VXEGLYLGHG LQWR NDLURPRQHV DQG SKHURPRQHV
GHSHQGLQJ RQ ZKHWKHU WKH LQWHUDFWLRQV DUH
LQWHUVSHFLILF RU LQWUDVSHFLILF UHVSHFWLYHO\
6HPLRFKHPLFDOV ZKLFK DUH XVHG LQ LQWUDVSHFLILF
FRPPXQLFDWLRQ DUH UHIHUUHG WR DV SKHURPRQHV
%HKDYLRUDO UHVSRQVHV WR SKHURPRQHV LQFOXGH
VHDUFKLQJ IRU PDWHV E\ RQH VH[ HJ VH[
SKHURPRQHV DJJUHJDWLRQ RI ERWK VH[HV DW D KRVW
SODQW HJ DWWUDFWDQW RU DJJUHJDWLRQ
SKHURPRQHV DQG GLVSHUVDO RI ERWK VH[HV DZD\
IURP D VSHFLILF DUHD HJ LQKLELWRU RU
DQWLDJJUHJDWLRQ SKHURPRQHV 6HPLRFKHPLFDOV
XVHG LQ LQWHUVSHFLILF FRPPXQLFDWLRQ DUH UHIHUUHG
WR DV NDLURPRQHV ZKHQ WKH VSHFLHV UHFHLYLQJ WKH
FKHPLFDO PHVVDJH EHQHILWV DQG DOORPRQHV ZKHQ
WKH HPLWWHU RI WKH FKHPLFDO PHVVDJH EHQHILWV DW
WKH H[SHQVH RI WKH UHFHLYHU 6NLOOHQ HW DO 
6HPLRFKHPLFDOV IURP ERWK WUHHV DQG EDUN EHHWOHV
LQIOXHQFH PDQ\ EHKDYLRUDO DFWLRQV RI D EDUN EHHWOH
GXULQJLWVOLIHF\FOH%\HUV
0RQRWHUSHQRLGV VXFK DV ƠSLQHQH P\UFHQH
WHUSLQROHQH ơSLQHQH DQG WXUSHQWLQH SOD\ DQ
LPSRUWDQW UROH LQ EDUN EHHWOH KRVW VHOHFWLRQ ZKLOH
WKH HWKDQRO UHOHDVHG E\ RI GHFD\LQJ ZRRG WLVVXHV
WKDW DUH LQIHFWHG E\ PLFURRUJDQLVPV LV DOVR XVHG
LQ KRVW VHDUFK 7KHVH FRPSRXQGV DUH V\QHUJLF
*HQHUDOO\ VSHDNLQJ PRQRWHUSHQRLGV DQG
WXUSHQWLQH UHOHDVHG E\ WKH KRVW RU WKH PL[WXUH RI
WKHVH WZR FRPSRQHQWV DUH KLJKO\ DWWUDFWLYH WR WKH
EDUN EHHWOH %DUN EHHWOHV FDQ GLVFRYHU GDPDJHG
WUHHV E\ D ORZ PRQRWHUSHQRLG UHOHDVH UDWH DQG D
PHGLXP HWKDQRO UHOHDVH UDWH E\ WKH KRVW ,I WKH
KRVW¶V UHVLVWDQFH LV QRW VWURQJ ³SLRQHHU´ EDUN
EHHWOHV FKHZ RQ WKH WUHH DQG VWLPXODWH LW WR UHOHDVH
PRQRWHUSHQRLGV WKDW DWWUDFW RWKHU EDUN EHHWOHV WR
DJJUHJDWH ZKLFK UHVXOWV LQ D PDVV DWWDFN ,I WKH
KRVW UHOHDVHV KLJK DPRXQWV RI HWKDQRO LW LQGLFDWHV
WKDW WKH KRVW KDV GHFD\HG DQG LV LQDGHTXDWH IRU
WKH VXUYLYDO DQG SURSDJDWLRQ RI EDUN EHHWOHV
.OLPHW]HNDQG.|OOHU
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IRXQG WR EH VXLWDEOH WKH\ EHJLQ UHOHDVLQJ WKH
SULPDU\ DJJUHJDWLRQ SKHURPRQH WKDW DWWUDFWV
RWKHU DGXOWV RI WKH VDPH VSHFLHV 7KH PDOH RI
PXOWLPDWH VSHFLHV VXFK DV Ips DWWDFNV WKH KRVW
ILUVW DQG WKHQ WKH IHPDOHV ILQG WKH JDOOHU\
HQWUDQFH PLQHG E\ WKH PDOH DQG HQWHU LW $IWHU WKH
PDWLQJ WKH IHPDOHV PLQH LQWR WKH LQQHU EDUN
WLVVXH DQG RYLSRVLW +RZHYHU WKH IHPDOH RI
VLQJOHPDWH VSHFLHV VXFK DV Scolytus DFW DV WKH
³SLRQHHUV´ ,Q WKHVH WZR LQVWDQFHV DIWHU PRUH
EDUN EHHWOHV FRPH WKH\ EHJLQ WR UHOHDVH
DJJUHJDWLRQ SKHURPRQH WR DWWUDFW PRUH DQG PRUH
EDUN EHHWOHV XQWLO WKH ZKROH WUHH LV PDVV
FRORQL]HG
7KH SKHURPRQH VHFUHWHG E\ EDUN EHHWOHV PDLQO\
H[LVWV LQ WKH IHFHV RI PDOHV 7KH SKHURPRQH RI
PRVW VSHFLHV LV VHFUHWHG E\ WKH DOLPHQWDU\ FDQDO
HVSHFLDOO\ WKH KLQGJXW DQG WHUSHQROV DUH WKH PDLQ
FRPSRQHQWV VXFK DV LSVHQRO LSVGLHQRO
FLVYHUEHQRO WUDQVYHUEHQRO YHUEHQRQH ZKLFK
IXQFWLRQ LQ DJJUHJDWLRQ +RZHYHU LW ZDV IRXQG
WKDW YHUEHQRQH FDQ LQKLELW WKH UHDFWLRQ RI EDUN
EHHWOHV WR WKHLU SKHURPRQHV DW FHUWDLQ
FRQFHQWUDWLRQV %HOO DQG &DUGH  2Q WKH
RWKHU KDQG GDPDJHG WUHHV ZLOO UHOHDVH VRPH
FRPSRXQGV WKDW DWWUDFW EDUN EHHWOHV DQG DUH XVHG
E\ EDUN EHHWOHV WR V\QWKHVL]H SKHURPRQHV %HOO
DQG &DUGH  6SHFLHVVSHFLILF FKDUDFWHULVWLFV
RIWKHVHPLRFKHPLFDOVDUHQRWGLVWLQFW
6RPH VSHFLHV FDQ XWLOL]H LQWHUVSHFLILF FRPSHWLWLRQ
WR GLVFRYHU DGHTXDWH KRVWV E\ WKH FRPSRXQGV
UHOHDVHG GXULQJ HVWDEOLVKPHQW E\ RWKHU VSHFLHV
7KHVH FRPSRXQGV DUH WKH NDLURPRQHV RI WKH KRVW
RU WKH SKHURPRQHV RI RWKHU VSHFLHV %LUFK HW DO
 0DQ\ VSHFLHV RI EDUN EHHWOHV PD\ H[LVW LQ
WKH VDPH HQYLURQPHQW DQG WKH\ ZLOO FRPSHWH IRU
RQH UHVRXUFH 7KH VHPLRFKHPLFDOV UHOHDVHG LQWR
WKH HQYLURQPHQW E\ DQ\ VSHFLHV PD\ EH UHFHLYHG
E\ RWKHU VSHFLHV WKDW WKHQ VWLPXODWH DJJUHJDWLRQ
WRWKHVDPHUHVRXUFH%HOODQG&DUGH
7KH UHVHDUFK GLVFXVVHG DERYH KDV HVWDEOLVKHG D
EDVLV IRU WKH GHYHORSPHQW RI EDUN EHHWOH
DJJUHJDWLRQDQGDSSOLFDWLRQIRUXVHLQTXDUDQWLQH
Methods and Materials
Study Area
7KH WUDS WULDO ZDV FDUULHG RXW LQ LPSRUWHG WLPEHU
LQ =KDQJMLDJDQJ 3RUW ZKHUH WLPEHU LV LPSRUWHG
IURP 6RXWK(DVW $VLD $IULFD DQG 2FHDQLD DQG
7DLFDQJ 3RUW ZKHUH WLPEHU LV LPSRUWHG IURP
5XVVLD
Experimental Reagent
7ZR LVRPHULF FRPSRXQGV RI ƠSLQHQH HWKDQRO
WUDQVYHUEHQRO YHUEHQRQH &DPSKHQH DQG
,VRQRQ\ODOGHK\GH ZHUH XVHG LQ WKHVH H[SHULPHQWV
7KHVH UHDJHQWV ZHUH SURYLGHG E\ $OGULFK
ZZZVLJPDDOGULFKFRP DQG WKH\ ZHUH DOO
DQDO\WLFDOUHDJHQWV
Experiment of attractive components
selection
7KH DWWUDFWDQW ZDV LQMHFWHG LQWR WKH FRUH RI
/LQGJUHQ IXQQHOIRUP WUDS
ZZZSKHURWHFKFRPOLQGJUHQBIXQQHOBWUDSKWPO
WKDW ZHUH WKHQ KXQJ DW UDQGRP HYHU\  PHWHUV
DPRQJ WKH LPSRUWHG WLPEHU RQ D VKLS (DFK
FRPSDULVRQ RI YDULRXV OXUH EOHQGV WUDSSHG KDG 
UHSOLFDWLRQV SHU WUHDWPHQW DQG LQ HYHU\
WUHDWPHQW D FRQWURO WUDS ZDV VHW ZLWKRXW DQ\
DWWUDFWDQW $ YHU\ ODUJH QXPEHU RI WUDSV ZHUH XVHG
GXULQJ WKH H[SHULPHQW  KRXUV ODWHU WKH EDUN
EHHWOHV WUDSSHG LQ HYHU\ WUDS ZHUH FROOHFWHG DQG
WKH QXPEHUV RI EDUN EHHWOH WUDSSHG ZDV UHFRUGHG
7KH SHUFHQWDJH WUDSSHG E\ HDFK DWWUDFWDQW ZDV
FDOFXODWHG UHODWLYH WR WRWDO QXPEHU WUDSSHG IRU
HDFK JURXS 9DULDQFH DQDO\VLV DQG 665 WHVW ZHUH
GRQH E\ 6$6 VRIWZDUH 7KH WUDSSHG EDUN EHHWOHV
ZHUH GULHG IRU VSHFLHV LGHQWLILFDWLRQ $IWHU VSHFLHV
LGHQWLILFDWLRQ WKH UHODWLYH VSHFLHVOHYHO UHVSRQVHV
WR HDFK DWWUDFWDQW EHWZHHQ  VWXG\ VLWHV ZHUH
HYDOXDWHGVHSDUDWHO\
Table 1. &DUULHUDQGVHSWDRIFRQWUROOLQJUHOHDVHG
DWWUDFWDQWV&5$
Carrier septa
&5$ SRUXVVWDUFK QRQH
&5$ SRUXVVWDUFK SRO\YLQ\ODOFRKRO
&5$ QRQZRYHQIDEULF QRQH
&5$ QRQZRYHQIDEULF SRO\YLQ\ODOFRKRO
FRQWURO QRQH QRQH
Experiment of controlling release function
of attractant
)RXU FRQWUROOHG UHOHDVHG DWWUDFWDQWV 7DEOH 
ZHUH WHVWHG )RUPXODWHG OXUHV ZHUH SODFHG LQ WKH
WUDS FRUH 7KH EDUN EHHWOHV WUDSSHG ZDV
GHWHUPLQHG HYHU\  KRXUV XQWLO QR EDUN EHHWOHV
ZHUH FDXJKW %DUN EHHWOHV WUDSSHG ZHUH UHOHDVHG
7KH OHQJWK RI WLPH WKDW WKH OXUHV UHPDLQHG DFWLYH
ZDV QRWHG ,Q WKH FRQWUROOHG UHOHDVH H[SHULPHQW
IRU HDFK WUHDWPHQW WKH GRVDJH RI VHPLRFKHPLFDOV
DEVRUEHG E\ WKH FDUULHU ZDV  PO 7KH FRQWUROOLQJ
UHOHDVHG DWWUDFWDQWV ZHUH SUHSDUHG E\ 1DWLRQDO
(QJLQHHULQJ 5HVHDUFK &HQWHU IRU '\HLQJ DQG
)LQLVKLQJRI7H[WLOHVRI&KLQD
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Components of attractants Total numbers of bark beetles Average effect %
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Species identification of trapped bark
beetles
'U\ VSHFLPHQV RI WUDSSHG EDUN EHHWOHV ZHUH VHQW
WR ,QVWLWXWH RI =RRORJ\ &KLQHVH $FDGHP\ RI
6FLHQFHVIRUVSHFLHVLGHQWLILFDWLRQ
Results
Experiment of attractive components
selection
7KH UHVXOW RI WKH H[SHULPHQW RI GLIIHUHQW UDWLRV RI
WZR LVRPHULF FRPSRXQGV RI ƠSLQHQH LQ WKH
DWWUDFWDQW VKRZHG WKDW WKH DWWUDFWLRQ WR
ï ƠSLQHQH ZDV KLJKHU WKDQ IRU RWKHU
FRPSRXQGV 7DEOH  $ VLJQLILFDQW WUHDWPHQW
HIIHFW ZDV REVHUYHG ) !) 
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
Table 2. SSR WHVWRIWKHUHODWLYHHIIHFWRIDWWUDFWDQWVRIWZR
LVRPHULFFRPSRXQGVRIDSLQHQH
Components of attractants
Total numbers of bark
beetles
Average effect %
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FRQWURO  G
0HDQV IROORZHG E\ GLIIHUHQW OHWWHUV DUH VLJQLILFDQWO\ GLIIHUHQW
3
$IWHU DGGLQJ WKH PLQRU FRPSRQHQWV ƠSLQHQH
HWKDQRO YHUEHQRQH FDPSKHQH DQG
LVRQRQ\ODOGHK\GH WR ï Ơ SLQHQH
DWWUDFWLRQ ZDV KLJKHU WKDQ IRU WKH RWKHU
FRPSRXQGV H[FHSW IRU WKH DWWUDFWDQW LQ ZKLFK
WUDQVYHUEHQRO ZDV VXEVWLWXWHG IRU YHUEHRQH
7DEOH $ VLJQLILFDQW WUHDWPHQW HIIHFW ZDV
REVHUYHG) !) 3 (
&RPSDULQJ WKH UHVSRQVH RI GLIIHUHQW VSHFLHV WR WKH
DWWUDFWDQWV WKH DWWUDFWDQW FRQWDLQLQJ ï
Ơ SLQHQH HWKDQRO YHUEHQRQH FDPSKHQH DQG
LVRQRQ\ODOGHK\GH DQG WKH RQH FRQWDLQLQJ
ï ƠSLQHQH HWKDQRO WUDQVYHUEHQRO
FDPSKHQH DQG LVRQRQ\ODOGHK\GH DWWUDFWHG PRUH
EDUN EHHWOH VSHFLHV WKDQ RWKHU DWWUDFWDQWV
LQFOXGLQJ VRPH GDPDJLQJ VSHFLHV VXFK DV
Dendroctonus Scolytus DQG Ips 7DEOHV 
Experiment of controlling release function
of attractant
)LJXUH  VKRZV WKDW WKH DFWLYH WLPH RI FRQWUROOHG
UHOHDVHG DWWUDFWDQWV XVLQJ WKH SRURXV VWDUFK DQG
VHSWD RI SRO\YLQ\O DOFRKRO DV FDUULHUV ZDV ORQJHU
WKDQWKHRWKHUFDUULHUV
Species identification of trapped bark
beetles
,QVHFWV RI WZR VXEIDPLOLHV 6FRO\WLQDH DQG
3ODW\SRGLQDH RI &XUFXOLRQLGDH ZHUH WUDSSHG
LQFOXGLQJHLJKWJHQHUDRI6FRO\WLQDHXyleborus
Table 4. SSR WHVWRIWKHUHODWLYHVSHFLHVOHYHOUHVSRQVHVWRHDFKDWWUDFWDQWLQ=KDQJMLDJDQJ3RUW
Ips Xyleborus
Components of attratants hunteri concinnus Scolytus seulensis perforans emarginatus
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-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH Table 5. SSR WHVWRIWKHUHODWLYHVSHFLHVOHYHOUHVSRQVHVWRHDFKDWWUDFWDQWLQ7DLFDQJ3RUW
Ips Xyloterus
Components of
attractants
subelongatus acuminatus typographus sexdentatus
Polygraphus
polygraphus
Orthotomicus
laricis
Dendroctonus
micans
Dryocoetas
hectographus
lineatus signatus proximus
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Cryphalus Polygraphs Xyloterus Ips
Dendroctonus Orthotomicus DQG Scolytus
WRWDOLQJVSHFLHV7DEOH
Discussion
3KHURPRQHV KDYH EHHQ XVHG LQ SHVW IRUHFDVW DQG
FRQWURO IRU \HDUV DQG ILHOG WULDOV KDYH VKRZQ WKDW
LW LV HIILFLHQW LQ PDQ\ FRXQWULHV %XW WKHUH LV VWLOO
QR UHSRUW RI DSSO\LQJ EDUN EHHWOH VHPLRFKHPLFDOV
DVDTXDUDQWLQHPHWKRGLQ&KLQD
<DQJ  VXJJHVWHG WKH XVH RI LQVHFW
DWWUDFWDQWV IRU SODQW TXDUDQWLQH DQG GLVFXVVHG
KRZ WKH\ FRXOG EH DSSOLHG ,Q RUGHU WR GLVFRYHU
QHZ PHWKRGV RI EDUN EHHWOH TXDUDQWLQH LQ &KLQD
DQG LPSURYH WKH TXDUDQWLQH HIIHFW WKH *HQHUDO
$GPLQLVWUDWLRQ RI 4XDOLW\ 6XSHUYLVLRQ ,QVSHFWLRQ
DQG 4XDUDQWLQH RI WKH 3HRSOH¶V 5HSXEOLF RI &KLQD
KDV HVWDEOLVKHG WKH UHVHDUFK VXEMHFW WLWOHG
³$SSOLFDWLRQ RI %DUN %HHWOH $JJUHJDWLRQ
3KHURPRQH LQ 4XDUDQWLQH´ DQG FRRSHUDWLYH
UHVHDUFK LV GRQH E\ :X[L (QWU\([LW ,QVSHFWLRQ
DQG 4XDUDQWLQH DQG WKH &ROOHJH RI 3ODQW
3URWHFWLRQ 1DQMLQJ $JULFXOWXUDO 8QLYHUVLW\ $IWHU
WKUHH \HDUV RI UHVHDUFK PDQ\ DWWUDFWDQWV DQG
FRQWUROOHG UHOHDVH DWWUDFWDQWV ZHUH SUHSDUHG
EDVHG RQ WKH DWWUDFWLYH FRPSRQHQWV RI KRVW DQG
HIIHFWLYH FRPSRQHQWV RI EDUN EHHWOH
VHPLRFKHPLFDOV
Figure 1 $FWLYHWLPHRIFRQWUROOHGUHOHDVHGDWWUDFWDQWV&5$1XPEHUVDERYHEDUVUHSUHVHQWWKHQXPEHUVRI
EHHWOHVWUDSSHG
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH Table 6. 6SHFLHVLGHQWLILFDWLRQRIWUDSSHGEDUNEHHWOHV
Genus Species Host timber Import area Experimental Port of China
I. subelongatus Larix VSS 5XVVLD 7DLFDQJ
I. acuminatus Pinus koriaensis 5XVVLD 7DLFDQJ
I. typographus Larix VSS 5XVVLD 7DLFDQJ
I. sexdentatus Pinus koriaensis 5XVVLD 7DLFDQJ
I. hunteri Picea pungens 1RUWK$PHULFD =KDQJMLDJDQJ
Ips I. concinnus Picea pungens 1RUWK$PHULFD =KDQJMLDJDQJ
Polygraphus P. polygraphus Picea jezoensis 5XVVLD 7DLFDQJ
Orthotomicus O. laricis Picea jezoensis 5XVVLD 7DLFDQJ
X. lineatus Picea jezoensis 5XVVLD 7DLFDQJ
X. signatus Picea jezoensis 5XVVLD 7DLFDQJ
Xyloterus X. proximus Picea jezoensis 5XVVLD 7DLFDQJ
Dendroctonus D. micans Picea jezoensis 5XVVLD 7DLFDQJ
Dryocoetas D. hectographus Picea jezoensis 5XVVLD 7DLFDQJ
X. perforans Cassia siamea 3DSXD1HZ*XLQHD =KDQJMLDJDQJ
Xyleborus X. emarginatus Pinus fenzeliana 3DSXD1HZ*XLQHD =KDQJMLDJDQJ
Scolytus S. seulensis Picea pungens 1RUWK$PHULFD =KDQJMLDJDQJ
7KH UHVXOWV VKRZHG WKDW WKH DWWUDFWDQWV DUH
HIIHFWLYH LQ WUDSSLQJ EDUN EHHWOHV LQ LPSRUWHG
WLPEHU %HHWOHV IURP WZR VXEIDPLOLHV RI
&XUFXOLRQLGDH ZHUH WUDSSHG LQFOXGLQJ HLJKW
JHQHUD LQ 6FRO\WLQDH WRWDOLQJ  VSHFLHV LQFOXGLQJ
VRPH VSHFLHV WKDW GDPDJH WUHHV VXFK DV
Dendroctonus Scolytus Ips 7KH UHVXOW RI WKH
WUDSSLQJ WULDO VKRZHG WKDW WKH DWWUDFWDQWV ZHUH
HIILFLHQW DQG WKDW WKH WHFKQLTXH FDQ EH PRGLILHG
IRU WLPEHU TXDUDQWLQH LQ &KLQD 5HVHDUFK LV
FRQWLQXLQJ WR GHYHORS QHZ IRUPXODWLRQV IRU
DWWUDFWDQWV DQG SUDFWLFDO WHFKQLTXHV IRU
TXDUDQWLQH VR DV WR LPSURYH WKH WHFKQLTXH DQG
GHYHORSLWIRUEDUNEHHWOHTXDUDQWLQHLQ&KLQD
Acknowledgements
:H WKDQN 0U )XVKHQJ +XDQJ RI ,QVWLWXWH RI
=RRORJ\ &KLQHVH $FDGHP\ RI 6FLHQFHV IRU WKH
VSHFLHV LGHQWLILFDWLRQ RI WUDSSHG EDUN EHHWOHV 7KLV
ZRUN ZDV VXSSRUWHG E\ WKH SURJUDP RI *HQHUDO
$GPLQLVWUDWLRQ RI 4XDOLW\ 6XSHUYLVLRQ ,QVSHFWLRQ
DQG 4XDUDQWLQH RI WKH 3HRSOH¶V 5HSXEOLF RI &KLQD
,.
References
%HOO :- &DUGH 57  Chemical Ecology of Insects QG
HGLWLRQ/RQGRQ1HZ<RUN&KDSPDQDQG+DOO
%LUFK 0& 6YLKUD 3 3DLQH 7'  ,QIOXHQFH RI FKHPLFDOO\
PHGLDWHG EHKDYLRU RQ KRVW WUHH FRORQL]DWLRQ E\ 
FRKDELWLQJ VSHFLHV RI EDUN EHHWOHV Journal of Chemical
Ecology 
%LUJHUVVRQ * %HUJVWU|P *  9RODWLOHV UHOHDVHG IURP
LQGLYLGXDO VSUXFH EDUN EHHWOH HQWUDQFH KROHV TXDQWLWDWLYH
YDULDWLRQV GXULQJ WKH ILUVW ZHHN RI DWWDFN Journal of
Chemical Ecology 
%\HUV -$  $WWUDFWLRQ RI EDUN EHHWOHV Tomicus piniperda
Hylurgops palliatus DQG Trypodendron domesticum DQG
RWKHU LQVHFWV WR VKRUWFKDLQ DOFRKROV DQG PRQRWHUSHQHV
Journal of Chemical Ecology 
%\HUV -$  +RVW WUHH FKHPLVWU\ DIIHFWLQJ FRORQL]DWLRQ LQ
EDUN EHHWOHV ,Q &DUGp 57 %HOO :- HGLWRUV Chemical
ecology of insects QG HGLWLRQ SS± 1HZ <RUN
&KDSPDQDQG+DOO
%\HUV -$ :RRG '/  ,QWHUVSHFLILF LQKLELWLRQ RI WKH
UHVSRQVH RI WKH EDUN EHHWOHV Dendroctonus brevicomis
DQG Ips paraconfusus WR WKHLU SKHURPRQHV LQ WKH ILHOG
Journal of Chemical Ecology 
(YDQV +) )LHOGLQJ 1-  ,QWHJUDWHG PDQDJHPHQW RI
Dendroctonus micans LQ WKH IRUHVW Ecology and
Management 
*XDQ ;0 6XQ ;*  7KH DGYDQFHV LQ WKH UHVHDUFK RQ
ZRRG EDUN EHHWOHV Forest Science and Technology 

.OLPHW]HN ' .|OOHU - 9LWH -3  'RVDJH UHVSRQVH WR
HWKDQRO PHGLDWHV KRVW VHOHFWLRQ E\ VHFRQGDU\ EDUN EHHWOHV
Naturwissenschaften 
/HODQG 0+  $OLHQ )RUHVW 3HVWV &DQDGLDQ IRUHVW VHUYLFH
UHVHDUFK RQ D JOREDO SUREOHP Oral Report in Chinese
Academy of Forestry &DQDGLDQ )RUHVW 6HUYLFH 3DFLILF
)RUHVWU\&HQWUHZZZHDUWKVFDSHRUJUFIVFIVKWPO
6NLOOHQ (/ %HULVIRUG &: &DPDQQ 0$ 5HDUGRQ 5&
Semiochemicals of forest and shade tree insects in
North America and management implications
)+7(7± 86 'HSDUWPHQW RI $JULFXOWXUH )RUHVW
6HUYLFH0RUJDQWRZQ
<DQ =/ 6XQ -+ =KDQJ =1  $Q LQYDVLYH DOLHQ VSHFLHV
Dendroctonus valens GDPDJH LQ IRUHVWU\ LQ &KLQD DQG LWV
VHPLRFKHPLFDOV Entomological Knowledge 
<DQJ *+  ,PDJLQH RI DSSOLFDWLRQ RI LQVHFW DWWUDFWDQW LQ
SODQWTXDUDQWLQH Plant Quarantine 
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH 